esp@denet document view 

OPTICAL WAVEGUIDE DEVICE 



Page 1 of 1 



Patent number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 
- international: 



JP9222533 
1997-08-26 

SAWAE SHINYA; MIYATA SADAYUKI; YAMANE 
TAKASHI 

FUJITSU LTD 



Also published as: 

S US5666449(A1) 



G02B6/36 
- european: 

Application number: JP19960030498 19960219 
Priority number(s): JP19960030498 19960219 



Report a data error here 



Abstract of JP9222533 

PROBLEM TO BE SOLVED: To easily and 
optically couple an optical waveguide chip and an 



optical fiber with small loss by optically coupling 
the connection end of the optical waveguide 
structure of each chip and the excitation end of 
the optical fiber when the adapter and an optical 
fiber plug are mounted. SOLUTION: As for a chip 
module 4, the columnar external surfaces of half 
members 12 and 14 have such a diameter that a 
chip module 4 comes into contact with a 1st area 
28A without any gap when mounted on the 
adapter 10, i.e., a diameter a little larger than the 
diameter of the internal surface of a sleeve 28. 
Further, the columnar external surface of a 
ferrule 26 has such a diameter that the optical 
fiber plug 8 is fitted well to a 2nd area 28B when 
mounted on the adapter 10 on the opposite side 
of the chip module 4. The shapes of respective 
members are so set that when the adapter 10 is 
mounted on the chip module and the optical fiber 
plug 8 is mounted on the adapter 10, the 
connection end 18A of the chip module 4 and the 
excitation end 6A of the optical fiber 6 face each 
other in contact. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP9222533&F=0 



5/24/2005 



(i9>h*wmot (jp) 02) & §| !j# It ^ ^ (a) (lummmzmm 

^W^F9 - 222533 

(43)ft0BB ¥«9¥(1997)8^26B 

(5i)inta« mim ifmmm fi m^m 

GO 2 B 6/36 GO 2B 6/36 



m^tmomi OL (£ 11 H) 



(21)fflH## 


ftH¥8 -30498 


(71)fflSA 


000005223 










(22)a)KB 


¥J« 8 ^(1996) 2^190 




#£/IIJ5/ll«flr*KK±*[H* 4TS 1 # 














(72)&W# 


*n m 








4fc«Bt*L«Tfr«f>*K:lfc-&H2TB IS* 






















(72)36I9# 


so 








**5&ll!iWllttTft<f'KK±*ffl'f'1015#i6 



























(54) [SgWOfcft;] ^SIS^/HX 



(57) EK»] 

?ri6fci»sa4»2<orrr^ i o t , JS2 w^r 

? 1 OfcttLTH WLigKfciHf Shaft? 7-4 At* 




(2) 



#H¥9-2 225 3 3 



b. 
b. 

X o KJJBS 1 <7)7 fcttLTK 0 ft L*imz$& 

2 oiattKUKda^ < mti i. o turn 2C07979 

tzM LXM 0 ft L*Smizm SW«7T-fW5n 

±$s&2<r>7yr9%±%ffi i <7)YyT?izmmb±m 

ft 7 r 4 )*7y 9Z1M&5 2 0)7979 Lfc t * 

[ if «js 2 ] mm i cEa^aewwi^NM x-c* 

JJE* 1 <r>7979\i9k 1 <7)X >J -y Sr 2 4MB LT&I> 

±!E3lS«l«f-y nthlEJB 1 0¥gW<7)l*lffik:*g 
U 

±8X2<r>7979lt > JtfE* 1 'J -tVW&J: 0 
t> fc-f frlzjz* v>rtg£ 2 cox 'J -7$$ttft 

mms ] m&2£nmvmmTrt<( xx-h 

r>X. 

±sm i <r&mtk.±$ffi2<v$mtb <mizi±mwsn 
vftmzti. ztiiz**)±Mmmi'"y7Wfwm± 

mm4 j u*X2UBMmiMittmi t x4 

JJES 1 c07979cr>ftMk±Mim2CD7979coftm 
±IBK7 7 A rt77?<r)m3ifo<rMm.*168.'th i a 
[fiM 5 ] ff£34 lcKtt«}XflKMH r ''<4 XT'$> 

±ie#7 r 4 4«a«j*7 r >r xipb* 

i&T'UX. 

->x, 



mm 7 ) mm 1 izuM^mm^u xx% 

r>X. 

i$^t/m^m^ftmntmmtitzif}co v - f 

JJEJMWIIBtti7*!; y M»«Lhfc»jSS<ifc*«c/^ 
±JEU - H *JJ»«y V-yfc««M-*i 1 1 J: 0± 

tern i <r>rr79ifi±3i7» > mtMSfcme§*is# 

JbiaSS 1 cr>7979coftmt±iiy xiU-zMftmii* 

timmmmkx-hhmmm'^ x. 

mm i o i mm 1 iztm^mmr^u x? 

fo-oX, 

±e» 1 0)7*79®., jjaeaw^ififlffctiv^iJE 
[n*^ 1 1 ] ff^ia i tte«o3t^s8TA*>f 

±mS\cr>7979. ±SSm2<r)7979RX/±m:y 

t a *7y 9te*ti?ti±mma)®mizm ix® 
m&KMm7)Vx. 

[000 1] 

v7i%?immT'<<< xizmi. mzmi<uz 
<o£o%ftmmzT>vxi,zm&fflmmi-v7byt 

i o o o 2 ] ftmmmKtimm*v7 
mA,izmmix. %mz&ztihj:ot,z%r>x^z>. 

ffim&1-v7t:i'XTJ>lz&*jLMZfelXli. 

S5k 7 r a ^bKMimj- 7b <w/t¥mim 

[0003] 

[0004] ±fc. jeswaftf-vrfc, mia«sgat; 



(3) 



#^¥9-2 22 533 



mzw® i . mm* •? rwamt mm%y r * 
#7 r ^oss 2 mm® t &)mm<oft7 r 4*<mm 

[0005] 

[ o o o 6 1 ttc. mxmznmmT'W 

1 2 o^MiSW & ; t frhmm&tf* *<%ht 
[0007] i-?t, *JHB<0B««. - 7/ 

k*7 r -r ^mmzK^A^tcwm.^.xm^th 

[0008] 

3fe*»»*-y7 , i:. 351 &l^lS2c7)ryr^i:, ft 
7 t -f ^7*5^k *«£fc3fc*»IBW'f 

a. 

[ooo9] mm*v7immz&tz%mtm 

wmmzhimt^Lx^z,. 
i o o i o ] m 2 cor y?9 im i «ffl«at«(s 2 o« 

1 cm.mzfflsfe < sw-r * ± a tcis 1 oryr? t*f 

[00 1 1] *7r-f^5^«B»8*Wt6*7r 
4 / <&t/ft7 r >f / WAH^^iil. 7 x/P-yP* 
XH 0 . 7x;i^-;^hS*^2 <osif»m< ff* 
t S «t 9 (eg 2 <r>7?79 lztt ixw 0 * L »Tfigfc^# 

[00 12] £IT. &2<n7rr9Z&\<07y79 

k&z.+v rcommmmm^t %7r4 ><.<nm 

[0013] *^*8HWHIfW-r *fcBWCtt, is 

jtffBS^>jR 1 &t^m 2 or vcatswHSf- -y 

7-t3t7r-fA*i:5-^-ri»ck3(cLTV^c7)T\ Clfl 
fc ft7 r 4 A'fc £ 1 owassWrnMMfi^f 6 J: 3 (c t 
[00 14] 



* i rnmmtzm&ytmmT'U zmmmx-b 

h*v?*i : Jx-)\sAb. %7r4rt6itth%7T 

7?8zmM&mzmm-htz#>r>Ty7f 1 ot^«i 

lX\^h. 

[00 1 5] B2£#SWN&i: N 01 Of- >y 7*1;*- 
;W4 Oftfit3£H#* 5 ilT V ^ . - -y 7* 2 

7) $r2^SiJLT^i.-^7x;l'-;W^gSffl 2S. 

viAwm^ixxwh. 

[ o o 1 6 ] mm*v72iiW3jfcmiziiLxt5 

0. -eOJS^2jaT-^g?«l 2<7)|*]ffitc*J^LTV^ 
&. 3ia«H»f-y7-2tt«a»8 (fiSiS) 1 8 A*#f * 
^#^jtl8Sr^UTfcO. «««18A{i-f- v ri 
2c0«fflt|Bl-TB±tcJ,i,. 

[0017] i-v72comm%i 8 AMoimizimii 

- h 2 0 (4 . ^Sff 1 4 S:^g|5« 1 2 til* iX-fott, 
I tz b § IZ^-frU- h 2 0 O±ffic0 2 ffl^^} 1 4 

cofomzmmtz z b izx o * ••/ 7- 2 oes ^sg^-r i> 

[0018] #gi5« 1 2&tf 1 4 (4-*^L^B#^Cl*l 
t*<mmW 1 o<7)P3tt^ffl$r=5r-t i 3 (cf^HSiiTV^ 

HWL3ilfc*HWttl2&tM4J47?Vj/2 2fc 
»AHSS*14. 77>>-'2 2(4, 3^KKflHftl8<0« 
*Wl8AMfcgffl-f4-»OjR24£:frLTo*. 

[0019] 1 =&#B^t I b.ftyrl /n'6<47 
x^-/l-2 6co4"t^a?H'ifAll^§nTV^. 3K7r 
4J<6<7>®m («SS) 6Ali, 7x;U-^26coffiffi 
i: fftCTffifci&v ^ffi«^ffi(c0F S§ ixx v \ « . 7 x/P 

[0020] r^r^ 1 0J4, x y-y ( 

;U) 2 8 b . X 'J -7 2 8«)^*l6l«l««f» jfc-cmit 
^a3T577y^30t5r*UTV>l.. 7.'J-728<y) 
rtBpti, f-yr ; E> f a-/M(C«JW6ftlO»«2 8 
At, 3K7 r^f rty<7?8lZjtfm? m2<?)®®2 8 B 
fcSr-S-tf. ^3 2J4^y7 , t^ J L-;U^24*^jh 
t h t&WMU ^ LX V \l . 
[002 1 ] f-'yT^Vi-^tfeV^T. ^g8«l 2 
atXl4«Rtt^hB{4, f-y7 , «^A-;U4S:r^r 
?1 OtcaafLfekSfc. SISl^)«lW2 8At:Blia i 5:< 

J: 3 IP*> 7. 'J -7* 2 8Ortffl£0gi •) 
•f*<7<#V^*frV^§. &tz, 7x)l-)V26<7) 
Rtt^Ili ^7r-<>'N*77^*8S-r7"r^ 1 OK-f 
■y7-t^a-;MtRJtOS)^4,^Uci:§fc, ^2 

ofR« 2 8 b \zMste < mti xo^m^ix^ 



(4) 



«fBH 1 9-2 225 3 3 



too22] zlx. rmiojfyrt^^ 

L?tfc#fC, f-7T ; Exa-/l'4^mai8Ai:3t7 

r 4 A 6 A t tfSiHcttfi LrtHW* <k o 

[0023103 fc . SI 1 jUfSMcfcltl. 

^-•y7 ,; E:^-^4c7)Sjiro-feX^$nTVM.. * 

fc^tfTtiiCT 2*SlJLT-^c7)^gi5^CM l&tf CM 
2^5. 

[0 0 24] ^«CMiai^CM2^*£7) 

nm 2 «o¥aw 1 2 1 4 1 . -3\ *«&S5f- 

•y72«3Wf771/-h2 0£|I»l7Cfc<. *L 
-f^7V-b2 0*>S*§^^Wf-yT2^ 
1 2<0rtffiJcffiKW>LT*«S-li:, ¥S5# 1 2 

[0025] a<?>tz. %mm&i-'v72<r)im<r)2m 

tt¥lfStt 1 2 cOrtfflCJiM t, , - h 2 0 c7)±ffl 

<02ffltt¥«tfl 4<OflW:&«!-fS<7)T\ ft^iSSfrf- 
•y7*2Rtf*<0»«H61 8 A (02#,K?) li^SOTl 2 
&l>' 1 4 OWUfctf LT{iSOil?g£& i: 

[0026] iOttJBT, *H5tf 12&V1 4^^ 
77V- h 2 0 t RWO«*»4>t«R«|*36«t* - 1 

i-^x, 3iaw^f--/7 , 2<o«ap»jhav#aw^)«5 

[0027] ico«aBW* t «fl:UfcBW'C, ¥«W 1 2 
4M.mzfti®mi-<y72£^TffimmZfT 

oztizx-oT, mmjmmmk 1 8 a zimm 

[0 0 28] ft, ^Stm 2a^l4Sr«5fck-1f?§ 
ft Si i<OJ:dfc3Mat»JBtJ:4i:» % 

wm*»/72**m\2mi4 (m<W7 

[ 0 0 2 9 ] fiP*>, miCOX o fcf-yrj^SLhtcHg 

s*vo*&*£, ftmmmm&tfi&^tizi:*)^, 

mi±i)m%X'%fr-?X:CDlzimLX . xmmmxu 

sww^sw 1 2&v 1 4 aiaa^atfiaj u:< v**> 

[00 30] ifc, HlK*$*l*J:dt:, 77*7-71 
0 (352<077*:y*7) $rffl^rf--y7^va-;P4i:3t 
7r^/N'7-5/8$r^1-^«}:3fcLrv^<7)T% ffitt 

ss 1 8 a t as* a i fc a*c 

[ o o 3 1 3 E4 z^mtz t.mi mwmizam> 



1 2AttH3TR"flUfc*»«l 2«0rtiB^»*-f ft» 
Sr^LTfcO, 4m 2BlttH8#12<0WB£»l,T 

[00323 iOSHtWBTIi. S^ffl 1 8 AO+'l>*> 
63l9I»"»f' -y 7 2 <0l;ffl<9 232 A»V 2 B 4 T'OSg 
Sl^^aW 1 2<0l*|ffi 1 2 A^A«¥S ( R 1 ) iz&l 
<%&*otz&&ZtiX»&. Zo-f&ZtlzX*). ¥ 

mi 2&xsi 4<mw<r>pitmcw»i4zmimi 8 a 

[0033] £<0i§£. JgggJS 1 8 AWbfrb^mi 

1 2&# i 4^hH mwrirrfMnm) tx<m 

*R2tt, ratRltmWl 20fl»«rJoifefit^ 
[0 0 34] ZcdX? IZfflm 1 8 ACD{SB?)|&££ 

a t ttimxttfaz-thz t tf®mz%z. 

[0035] BP*>. %yr-i^7y^8<r>ys.)V-)V2 
6tfc^Tli, ^«04 , 't«L^7x;l^-;P2 6 cO^KHic 

*fc» f->y7*> ! J L-;P4tiJV^T»i, «^Sl8A5r 
« 1 2 1 4 OJ'l-ffifcW LT-9-7' S 7 o y^-y 

&V r f•>y7^v : J .-;^4?:77"7• , ^' 1 Otelf A**rtf*t 
T\ BH 6 ARVmm& 1 8 A J: < WWS-fr* 

[0036] 1--77* : J2.-)V4l l Zii\\XZ<ni.o*j:& 

0 tov^-c «»s^Jais«*>iiA^iiT ^hii>e>X'h 
I. 

[00373 zcr>£o izxmmmtz* s t , 

f - >y r 2 i: 3fc7 t -f A' 6 1 Sr(S#{cfio/jN$ 
X%&&-tlZbffX**&XolZ%&. IlCfcH 
T. ^3 4(i^gPttl 22it/l 4£0mtfcV^f--/7 

[00383 05 li*HB,BoSg 2 

0 1 <om i n*tJB©icfctti.#a!«4 , 8RV i o tz-e 

it-fil^tJCLT^-yr^^jL-^se. 5t7r-fA75 
7*38^1^7^774 O^iit^i, 
[0039 3 f-yT ; tvjL-;U3 6tt, fflHtt^JB^) 

^K^-y 7*2<7)±-afc W^¥affi4 2 S*LTV^ 

[oo4 0 3 HKfc. %mmi-*/7izir>xmmzti 



(5) 



#^¥9-2 22533 



Src»*a»&, 3««iHHtt¥ffliH4 2fcttLTW 
Ximmttch. ¥Sffl4 2fi*gM*l 2fttf¥»m 

[0041] 7*79 A Nt* 7** 5^-^3 60 

1 2 ftlf 1 4 ' ( g 1 or??? ) fcttfc 
tt*>*y-7*2 8' BP*>. f77ty'a 

-/l^3 6^T^r^4 0^i$AUv:t#{c. ¥SW12 
Rlf 1 4 ' Ofl-SiteT. 'J— 7*2 8' OrtfflfcKHRr < ff 

[0042]ftoT, r^^4 0t=JtLTf-y7-*y 
.3.-/1/3 6cO®K*t6lOC[Mc7)?i^Srff 

3K7r-f A'r5^3 8tfcV^T(i» f'y/ty'a- 

;u3 ewryrtA txmmznmix? *)v-)\>2 

6' * { ¥Jiffi4 4i&WLT^S„ .TiTJCiO. r^7*^ 
4 0 K*f LT3t7 r >f A'T5^3 8<?)[I]!K;frft?){iH<7) 
V&feiftoZbtfX'Zl. 

[0043] 7x;i— ;P2 6 - (n*»umMm&9m 

7t4/n'(PMF) 6' -eolJi!Rffi6 
A' te7x/U- A-2 6' ^BfcftfcTOSXfcSRfflfcflf 

[0044] PMF 6 ' (i, «£tf, SISr^3T4 

4 6tc^^wsjt«)(c3r4 6izmixmpk®. 

diifc J: 0 . P M F 6 ' {i-eoittt^fifXJiSil^ii 

mz^tzw&mmtnmmzmftiximzit 
tztifix-Zi. 

[0045] PMF 6' ?)±Wt* 7x/P-/W26' O 

J: 9, ^7r-(A/7/38Mf77' ; Eya-;P3 6 
fcT^r^OfclgfLfcfcSK:, PMF 6' 

[0 04 6] tfz. mimmBizam^tm. r 

•y7"2 b PMF 6 ' £fi-J|ilCfiO/h3 *«gHJbfe-C3(3S 
&?&ZttfX'£l. H6*#«W*t, H5WSS2II 
JBKfflta Lfcf - y 7** -/'i 3 6 cr>W8k7a-txtf 

wztix^z. t-t. m^mmjg.xnaxztitzP]&& 

#C M £ 2 ##J L T-ftc^SWC M 1 C M 2 
* . vpfiJBrBS b 3 Ffffc¥lflWC M 2 (C¥fiffi4 2 * 

[0047] -eLT, ^wcMHc-e^ffit^cfl 
#.<?>?m*m$.Lx*$mi 2ti. n&tmwcM 

2{ct,rtffi$r^j£LT*gmi4' t-ts. nt>titz* 

mi 2£%mmi"y72zmmz-£z>. ^-,72^ 
\t : f#>*r77v- h 2 ovmrnztix ^h. 
too48] m2mim®x'ii. %mm*v72<?>±. 



[0049] ftj|5 2li. ¥*W 1 2comizmt I 
jffflffi5 4S-#tl.7'0 7^5 6t, 7oy?560± 
*fc^i)TOciSft4.iX^7 , l/-h5 8i:, 7U-h5 
8<7)Mm&ZmmLX~7a -y? 5 6 t&k&th**J$ 0 
&tf6 2i:» *x'6 0&tf6 2tc*:ft.ehJtJfcl/t7-U 
-h58fc7oy?56fc OHIfcSft feft* XT' 'j 

6 4&tf6 6fc£<I;fU^. 

[0 0 50] *x6 0&tf6 2£fg*ycfc#. 
2Tmymm-'v?2 £7U- h 5 8 fc T'n -y ? 5 6«0 
StAtlS . i<7m*ST-*>'6 O&tf 6 2 £»*>oft£ 
dttJ: 1 ), 2 coWffitf- 77*2<0±ffl t ifi 

ru-h5 80TBt:a»L. ^-•y7'20±Si:^OT 

1 20«Bfc<y»TO«#£>ft&. ^^ttStf 
•y7*20j§H(cg»fJS:^«-tl.<ri:^J:->T. f-yT 

2 Sr^SW 1 2 (cffliTf * £ fc fi<X'Z £ . 

[005 1 ] *c0&, ¥«$fl4' £Stf¥*|*l2fc 

-wtu ^N»«i2atfi4' RKcsc&ttftteftft 

-tiZtiZXr>X Ji^»f >y 7-^^|f±*'^ $ tl 

05t^$ilSf-yrtvA-;l/3 6tfc^Tf-y7 , 2 
Oiffit ¥gff# 1 4 ' (7)¥aH4 2 fc ^StWtt 

[0052] m7tt*%,wcr>m3mimBizm&m 
m&r' u xcosmmx-h 1 . ^ jhh^ w x 

(4, 01c7)SlHSfeWcfc<tl»7t7r^^'7 , 7^8& 
1/7*7? 1 0MW=tt&$ft7^>y7' ; e>' J L-/P6 8 

[0053] JJIT, + y7*m?lKit><7)%l<?)7y 

79 (ifHwri 2&^i 4 ) e^ya-^rmti 

L, «F^7 0S:4i.l.C:i:^tl). fvTl v'x-;U6 

8{i. s 1 mmwizmt^ 77^^-;^ t m 

LT, 7 5>'>'* { lIS7 5>'>''2 2ASrX«ri!)7 7>'v ! 

2 2 B*»fe*&ji5m*aft»tfeiti . 

[00 54] W£yyVV22MV)v7ifc.<r>\><r>X\ 

^i>*-)V7?79 3 8<wm\zmi>&!ia:^h. 

7 7 y i? 2 2 B \m &CDX 7 V > * 7 2 £ft I X US 7 

[0 0 55] "Til77yy'2 2BJ4r^'7'^10<7)2o 
tfO^P 3 2 t^ih-fl. t&xn-nnjk 2 4' £^rLTV> 
Cl<7)J:3^t!)7l— A2 2BOfi5ffl(cJ:0. f- y 
7-^^0.-^6 8?rr^r^ 1 0tcg«UTm24' £ 

^□3 2tcf^ih$^t r^r^ i o Hztmz, 

J )--v7^ : Jj.-)l-3Sbytyr^^7yy 8 commit 
mz-fhZbtfXZh. ft. t/tyr-l^7y*8i}<7y 
79 1 0*>4,fS#t^55rv^J:3fc, Jt7r^A'7*5/ 

[0056] m8\i*%w<7)%4mimBi,z}5v&%m 



(6) 



#$HP9-222533 



X^l. 

[00 57] ?"y7*xx-7W7 6{i, ¥mtl2&V 
l4Bfctt**lTS»3*l61H*OL^tf>!;-K78 
S-WUTfcO, 'J-K7805fe«£7'JyhIII§M£74 
i«i«t;^-y 8 OC^fflftlttSC: t CJ: 0 . *«y 
6tt7L> y MMMK74 fcffljgSiv^ 

[ 0 0 5 8 ] 09 Sr«Ht & f: . *4?tJ|0g!B£ttft* 
■?-77•^^-;^7 6c7)^•)}?f^«la*^$i^•CV^S. f- 

rru- h 2 o t%tt<7)m*e>M.t:®if s *iitix^&. 

C0059) 3l5SI»»f"y7 , 20±HHCttHlljWBiftS 

[ 0 0 6 0 ] U— fyj Y 8 2«7 * V- VX&V 

8 tftteSfu y ? "7- vmty * h ?4 ?f- K 8 4 
Kfi9&S*i*. 7*hr-f^-H84(iU-lfr>f 
H 8 2 tfMtatfJ**-* U y^-tl>;t#><9 1, »ti 3> . 

[0061] i^-irr>f5r-H8 2av7*h^5f- 

H 8 4 WSffFtt-f-fl-p ftA u mfr^tch VA ^8 6 fc i 
W) - H 7 8t7-*f -VMfyr ^ ^ftRSfiT v^S. 

^8 6 c^=3r< t i> 1 oJiftaijfcS&f- 
v r 2 ±(7)0^ L&v y (cftusiis . >) # 

[ o o 6 2 ] »4 mummizj: h t > «r ^ *- h 
&^7 * *- H^^/m^m^^^aK 

t W*«8H»lf f - -y 7** iSjL-/l><?>fflm%ffiM 

*%mzffozttfx-t>i. 

[0 0 6 3] itzZ<7)i. o SrS-^tftStt ktlX^ltii 
* y 7-* y'a -H'fcSWJS.itr 6 i t tefil^O^Sg 

0 <08#«!) rtWg«Sij3 4i&?E«f|,;t{J^T- 

[0064] 5C*S*lfc«««i, 09fcfc 

WC K 8 2 fc J^ftffljg 1 8«C t L 

[ 0 0 6 5 ] 0 1 0 «i#&BJi?)SfS 5 gSfe®ffii£^1-3ft5 

7*i?*.->l>90t, 7;yV?*VA-/P88K*fJSl 

Va.-wrT* 8 8&tf * 'J -7gfttt 9 2 K*fjft 17c 
^^71^9 6 SrW-f I^T'f A'7'7^9 8fc 
iffitX^l. 

[00 66] ^••/T ; t> ; jL-;U9 0tCfc^-C«i, 



Bf - y 7" 2 &t/-?771x- h 2 0 Ji-I tit x-nmmm 

\,zmz> <r> t hwcswh 3 4 1 j: o^** -yur^r 
*88i*iKi]££;ft.-cfcDs *> f A-/U7* r r*8 8<o 

J-hffltJi. jT\24S-WTI>77yx2 2' jWKJtiafVt 
[0067] a.- AT 979 8 8iiZtlt X'omfo 

tizt x-^^tcjaoav ^w&x-imth zttfx-z 
h<nx\ tnwmnmiz^ximmmi-z. 

[0068] T^r^94fc*JV^T, 

1 OOS-WLTfcO. BP3 2fctif-y 
7-t y'i-* 9 0 SrT ^7*^ 9 4 fcgir U^c t £tcj]\2 
4* { (S±n.J:3fc : 5roTV->|>. ^^c. 3e7r^/N'r7 
^98SrT^7-^94(C||«L^t#t. 7x^-/1/9 
6tf5MffltcS»tfefl*5e8 1 0 2 *<BBP 1 0 0 (zX&t 
h£olZ%:-?X\ii&. 

[0 06 9] ^vT^Va.-)V9Qmf%yrAt<rrv 

?9 8£Ty7?9 4i,zmJa?ht. ^j^-^ryr 
^88 (wmm/y x >u-)\s 9 6 conmiix u -ygBS 

9 2«0|*lM(zM^<^L. flo. 7* 

9 0 COS^ffi 18A« 7 T^ A 6 WOlgS 6 A{C«(6] 

[ o o 7 o ] 0 1 1 {i^Bj^ 6mtmmi:^-tt/m 
m&T'^xcry&ftmmmx'bi. zcommmmn. ± 
mmi- 7 2 - *<jt*5!W7c# < , z tit x'commm 

o izt i/^-iVT?7?Mzymth Z. t tfX'%% 

^%&izmix^&. 

[0 0 7 1 ] 3GW»Hf-.y7*2' li^*«jSl8^W 
LTfcO, 3^ftflUI18«0«g8JB (Sgffl) 18A(i^ 

? i o 4 1 8 Ais^tcfc \ ix ffimmm 1 8 $■ 
[0072] *is*-n,rrr9 1 0 4«. t*u-m 

0 6 1 . 7°P- h 1 0 6*^?(.ffl3(C5ltiStl>^P]a«<7) 
fllSl 08t«>^.^S. 7*U— h 1 0 6&l£QS?l 08 

[0073] -f-LT, flg? 1 0 8<r>m*biZ&ffi® 1 
8 A0D4"^**-SttS J: 'a ttya-^y'^ 104 

2' <0Tffit«» tya-A-7mi 0 4lCit«LT 

^■yru-vi i o#ffl*3*vo**. ^77v-m 

1 o^jf^ti, ««!«i 8A<r>$&frt>%mmi-v7 

2' <DTWtX°cr>m&b'V7'7\s-b 1 1 O^JIAfcO 
zsz.-frTrTf 1 0 4«0flg? 1 0 8^fl$^ 

[00 74] *5>*-;l'7rr*10 4fcttl,Trc i )tt 
LTOC^*$itl»7r7^ 20>TyT9) 1 1 2 
li. ^^-^7/7^1 0 4£*tf5LT±«l l 4S: 
^LTV^„ ±tRi 1 A(7)im^Z\t^ : J A -)VTy 



(7) 
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7*^1 0 4OdS»l 0 8£*ffSLT£igSl 1 6jWBj£5 
[0075] ±£l l4\tti?*->VT?7'?10 4<r) 

9m#im% < saw- s £tf>oftffi ( m 1 <ofi« > 1 2 

4**1/0*. rr?9\ 1 2ligfc|g*Kl 1 8&tf 
JSfil 2 0£_L«1 14fc-tttC*LTfc"J. Zilt>±. 

mi 4. ami i8&i;kki 2 0tt«mc¥ffijB& 

£1/0*. 

[0076] WRl 1 8<^mn&^>3fefclt±. 3t7r-fA'7- 
578 (B14NR) <07x/U-/P2 6£*fA-f£rt:* , >O 
A'J-71 2 2*»-t**:#tf$*lO*. *77-f^ 
9^8*7^^ 1 12fci»IW*fc. 7x^-^26 
<^hBfcUU-7l 2 2«0|*lB (S?2c7)*S®) 12 6(3 

[0077] r^r* i i 2 Jtya-^rm 1 o 

ffil 0 ^ifiTTT9 1 1 2(T){hU 1 1 6<?)|*lffi{Cjiirt 

h id iz^it tvrmioL f-y7*2' 

77V- M l 0 £±« 1 1 4 tTWL 1 2 0 iKOSfcjf 

x-th. 

[0 0 78] * LT. f"y72' aWEfttifflffil 1 80 
l*iffiifcS»-fSJ:3fc:f*. i<0fc*. 
7^10 4ai;t/7I/-H 1 0OSffl{if--y7*2' 
<S9Bffii:|B]-¥B±fc&.&<7>T\ £*l&iBffiMKKl 1 
8<7)f*lBfcS«t&. 

[0 0 7 9] ££-C. 2 2<9+£IMiiS«l 

or. ryyfi i2i^ ; Jx-)UTyr^io4i l zm 

*1 1 2KjaW6ifcfc«l:->r, 3^7r-f '*6<OWffi 
»6A£*8*1 8'AK»m**6ii:*«r'*i. 

[0080] j: o iztmimmizx or t> . y&m. 
®&?&zt#?%&Xoiz%&. me^mmTit. 

X 'J -7 1 2 2<0ftm 1 2 6 OftJEffifttigft 1 2 0 CDfl 
fflfc-R-fiJ^frffiWc**. ? 7*2' <o 

JSffitf-7*7 , U- M 1 0£H3&t/O*<DJi, -e<0Jf 
**)«*WriHKc J: o r . ftflM 1 8 A c?) jEll&figi* 

*>**ri8tc-f&fc*>r*a*. ftoo ^-77*2' ojia 
tiorJi-trri^-M i o Harare**. 
[0081] ;<on«s»j|ir;tt. t^a-^r^* 1 
04<ofl$i 0 8tcJ:ortg^l8AO(4®^$-ff 
oO*C9T, ^.'Ja-iVT^T^ 1 04£f--y7-2' 

tc« Lr iEBcfflKW) tr nj£ts z t mxzti 
h. 

[0 08 2] ZOXoKiES&ZtfLWmtM, *«,~T2' 

<r>±mmft : Ja.-)vr-!rr^ 1 0 4<Dmmz*:ti?ti 

[ 0 0 8 3 ] 0 1 2«i*l6BJ<7)m7|lit^©S:^'r3t3l 



a-f^ x«oi*K0r-& i. . .r .r -cut. aw^- 

SCtfcJ: 7*y y Kft^'x-yl^gftSfir^ 

c7)5f-A-^;K7)7K-ht Lr5oc7)«»l 8A (#1 
~#5) £WLO*. af£«ttflGftl8tt. &tf-h£ 

%&mz#mmt& x o (cflwtsfto* . 

18A (#1~#5) fc«l«lttJ6LT?"yT2' ' 

r^r^i04 (#i~#5) arosfio*. 

[0 084] «#gg«18A (#l-#5) W^fe:. 

-etL-f<Tji6iiis^sit mmoryy* 1 1 2 ( # 1 - 
#5> jwb^mi*. wmi8A (#i~#2> t« 

l/Ctt. 0 lom lHjBBBfc|B|«0»i£7 7^^*7*7 ^ 
8 (# 1 , #2 ) #**ve*l«tt3*l*. *fc % &KK 
18A(#3. #4. #5) (CtttfrttiU— FT'-fiT 
- FT* > 7*'J 12 8, 13 O&tf 1 3 2 

[0085] &u— ry^t-FTtyyv 1 28, 1 
3osi^i 3 2i,tmnm9<r>m4mmmizinm- 

*-VT*>znj 1 2 8. 13 0&IM 3 2<D-«Xtt 

[0 08 6] 7*hr-f^-KT-tyyj»i. Witf, 
09<Of--yr ; E:vx-;HCt3^r, 7*h^3f-H8 
4^8X0^^. U— H8 2tfttr»iJ<7)7* 

[0087] ^OJ: p fcttWHt^-f -y Mtva 

-/wcaffli-iikfcior, ^afaoTt^^fg* 

tt*irf»6WS«K:«:6. 
[0088] 

[0i] *m<?>% i iws^*t xmai^^ * 
tf>$$0r'*>6. 

[0 2 ] m 1 Hife^^tcfcJtS f - >y 7** -;l^M» 
#tm0T'*l>. 

[03 j mimffimiizt$v&i-v7*:VjL->\,<7m& 

[04 ] m immmi£#v&&wiffi(mEmfe<7>fflji 
mxhi. 

iM5] *%wcom2%mm : $:*-r%mmfoT'V * 
(o®wmx'$>2>. 

1 0 6 ] £S 2 gtttfflfl|R(c& Lfc-f -y vx -/POS{Ji 
[07 ] *^0^3Hi6^®Sr^7t^8&r/NM^ 

<VWffi®X$>&. 



(8) 
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[08] *mn&4mwm^wmmT'U * 
[09] ^Ammw.zmh^-yr^j^-ivmm 
[0io] *%tycDm5mmBmz*i-immT'V 
[0ii] ^mivw-emmm^-tftmrn^'M 

[01 3 




[04] 



20 




[012] *mi\n%7mmm&*^%mm&T>v 

XO^0T-ftS. 

[flr^fftBJl] 

4, 36, 68, 76, 90 ^•yT^'j.-,^ 
8, 38, 98 ±7t4J^T7? 
10, 40, 94, 1 12 T^T? 

[02] 




2 



[03] 




[05} 

m 2 wmmxtM ^mmnu 




o 



[07] 

m 3 sMjKtcfeit a/tm^fu zvumsi 




(9) *#ISH i 9-2 2 25 3 3 



[06] 




[08] 

m 4 sttpsc * it * u x ©stasis 



(10) 
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[09] 

m 4 mmm £ u it * * ? 7* s;a - w&mmom 



20 




[01 1] 




[010] 

« 5 siumc* it iftmw&?iw x<o»»ia 



csj 




[012] 

» 7 i= * tt « x*s»7 f > w * mum 




(11) 
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♦WFJl|J(UilWl4>*BLh/hffl+1015»* 



